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NUCLEAR 13!'PERXTIO~JS AT COf*~PUTATIOIJS OF TXIIN SFELDINGS 

T R O W  P R O T O N S *  
-.- I. 

Atomnaya energiya 
Tom 20, qy. 1, 51. 
USSR Academy of Sciences,1966 

by E. S. k t u s e v i c h  

S U M M A R Y  

An es t imate  is made of t he  con t r ibu t ion  of secondary neutrons 
and y- raysI generated in t h e  shielding, t o  the  midtissue b i o l o g i c a l  dose 
behind a plane alminum shielding.  

* 
* * 

The enercT d i s t r i b u t i o n  of prinary protons,  Ferpendiculzr ly  i n c i -  

dent  upon a p l a t e ,  i s w r i t t e n  i n  the form 

where A (a> is  a f a c t o r  normalizing t h e  inc iden t  spectrum t o  the  un i ty ;  

E: i s  the  e n e r m  of protons, 7aryin.g i n  the r m g e  1 - 1000 Hev. ThQ con- 

s ide red  i n t e r v a l  of a m d  EO' includes 83-1 the  proton sources  o f f e r i q  a 

D r a c t i c a l  i n t e r e s t .  Because of i n su f f i c i ency  of da t a  on elementary processes,  

the c a l c u l a t i o n s  were conducted with a s e r i e s  of s i n p l i f i c e t i o n s .  The ine- 
l a s t i c  c o l l i s i o n c r o s s  sec t ion  of a proton with the  A 1 2 7  nucleus a t  proton 

enerCg 4 5.8 Mev [: r e a c t i o n  (p ,  n) threshold]  was estixriclted according t o  

coaFound-nucelus model, 2nd the i n e l a s t i c  c o l l i s i o n  cross sec t ion  i n  t h e  

6 -  10 Nev range was found by in te rpola t ion .  The ca l cu lz t ions  were conducted 

i n  the  s i n r l e  i n t e r a c t i o n  np;xo::inc,tion, t h a t  is, the  s k i e l d i n r  was estinz-ted 

t o  ke s u f l i c i e n t l v  thin. The nmber of secondary neutrons and t h e i r  spectrum 

were determined for c e r t a i n  vzlues of e f f e c t i v e  enerrries of protons. The 

energy y i e l d  by compound-nucleus t o  y - r a a i a t i o n  f o r  E < 61iev was 2,ssuxed 

equnl  t o  1.1 Ilev, and f o r  E > 25 Idiev - t o  12 Eev; for i n t e r a e d i c t e  e n e r r i e s  

i t  w a s  found by in te rpola t ion .  
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Tk,e r o ~ u l t ~  cf C ~ C I S . Z ~ ~ ~ Z S  at? glotted i i i  the f i g w e  below. it 
may be seen ,  that as a increases ,  t h a t  is, as t ie degree of l l sof tness l l  of 
t h e  s2ectrun i n c r e a s e s ,  the  share of secondary p rocesses  increases sharply.  

\ ' 2 .  

' 1  

?.:em t i s s u e  doses behind 
t h i c k n e s s  d ecjud t.0 

1 - DP (c?, d) - '-- re  of primary p ro tons  ; 
2 - Dn(a, d) - CLOL: of secondary neu.trons; 
3 - D (a, d) - dose of secondary y - rsys. 

T h e  co* :p i tn t ions  conducted d e s c r i b e  w e l l  onl:. the de?er,dencc on a 
of t h e  doses of secondary r a d i a t i o n ;  t h e i r  dosolute  va lues  nay be  sever2.l 

tines greater o r  smsller than the  conputcd values. i t  should be noted t h t  
at  por:erful so lar  f l z r e s  the  S i o l o r i c a l  doses "~.?,y r e a c h  behind t h e  s k i e l d i n ?  

vzlucs of ::he order of s e v e r a l  u n i t s  of rem (herzLC?)* a d  more, an2 in c-.se 

of f lnres  wi th  "soft" s p c c t r u z ,  t h 3  con t r55u t ion  of t h e  secondar;r r n i i L  t i o n  

a.r?;)' be s u b s t a n t i n 1  even with 2 shiclc!in,r 16  g/cn2 t h i c k .  
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[ * ]  The Cruix&nt of thc R u s s i m  term llBerndf' coull- n o t  be found i n  nng 
0 2  L e  2 c dona rir:s nva i l ah le .  
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